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Managing Disaster Debris: Overview of Regulatory 
Requirements, Agency Roles, and Selected Challenges 

Summary 

After a disaster, when a region turns its attention to rebuilding, one of the 
greatest challenges to moving forward may involve how to properly manage debris 
generated by the event. Options include typical methods of waste management — 
landfilling, recycling, or burning. The challenge after a major disaster (e.g., a 
building or bridge collapse, or a flood, hurricane, or earthquake) is in managing 
significantly greater amounts of debris often left in the wake of such an event. 

Debris after a disaster may include waste soils and sediments, vegetation (trees, 
limbs, shrubs), municipal solid waste (common household garbage, personal 
belongings), construction and demolition debris (in some instances, entire residential 
structures and all their contents), vehicles (cars, trucks, boats), food waste, so-called 
white goods (refrigerators, freezers, air conditioners), and household hazardous waste 
(cleaning agents, pesticides, pool chemicals). Each type of waste may contain or be 
contaminated with certain toxic or hazardous constituents. In the short term, removal 
of debris is necessary to facilitate the recovery of a geographic area. In the long term, 
the methods by which these wastes are to be managed require proper consideration 
to ensure that their management (by landfilling, for example) will not pose future 
threats to human health or the environment. 

After a presidentially declared disaster, federal funding or direct assistance in 
response to the disaster may be available to a state or local government. The Federal 
Emergency Management Agency (FEMA) may provide funding through its Public 
Assistance (PA) Grant Program for debris removal operations that eliminate 
immediate threats to lives, public health, and safety, or eliminate immediate threats 
of significant damage to improved public or private property. The federal share of 
funding to the affected area will be stated in the disaster declaration, but will be no 
less than 75%. The funding will be available for response activities in a designated 
geographic area for a specific period of time. 

In addition to funding, if the state or local government does not have the 
capability to respond to the disaster, it may request direct federal assistance from 
FEMA. Federal agencies most likely to assist with debris removal operations are the 
Army Corps of Engineers (the Corps) and the U.S. Environmental Protection Agency 
(EPA). Activities they may perform include right-of-way clearance, curbside waste 
pickup, private property debris removal, property demolition, assistance with 
contaminated debris management, and collection of household hazardous waste. 

This report provides background to help readers understand why debris removal 
can be such a costly and lengthy operation. (The debris removal process may involve 
several activities, such as waste separation, hauling, landfill disposal, burning, and 
recycling.) To illustrate these points, this report provides an overview of the types 
and amounts of debris often generated after a disaster, and discusses selected 
regulatory requirements potentially applicable to debris removal. The report also 
outlines federal, state, and local agency roles in the debris removal process, and 
includes a discussion of the activities that are eligible for federal funding. 
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Managing Disaster Debris: 
Overview of Regulatory Requirements, 
Agency Roles and Selected Challenges 

Introduction 

In the aftermath of a major natural disaster, a potential threat to safety and 
obstacle to recovery and rebuilding is the presence of significant amounts of disaster 
debris. Depending on the type of disaster, debris may include waste soils and 
sediments, vegetation (trees and shrubs), man-made structures (collapsed homes, 
buildings, or bridges), and personal property. The ability of residents to return to the 
area and live in a safe and healthy environment may depend on how quickly and 
effectively a community manages its debris. 

There are many factors that influence the proper and timely management of 
disaster debris. For one, the sheer volume of debris can overwhelm a community. As 
an illustration, what follows are disaster debris amounts generated during three major 
disasters: 

• Hurricane Katrina, 2005 — more than 118 million cubic yards (C Y) 1 
over a 93, 000- square-mile area. 

• Hurricane Andrew, 1992 — 43 million CY over a 500-square-mile 
area. 

• The Northridge Earthquake, 1994 — 7 million CY. 

A large volume of waste can quickly overburden existing landfill space. The likely 
best choice for most regions will involve diverting as much debris as possible from 
area landfills (through recycling, burning, composting, or another method of volume 
reduction) the logistics of which, however, can prove complicated without proper 
pre-disaster planning. 

Also, the desire to manage disaster debris as quickly as possible can have 
detrimental long-term repercussions if debris is managed improperly. During a 
disaster, some amount of hazardous waste will likely be commingled with 
nonhazardous wastes (for instance, under flooding conditions, household hazardous 
waste or sewage may contaminate nonhazardous personal property). Afterward, 
improper disposal of hazardous waste may lead to future environmental, health, or 
safety problems, such as the contamination of local groundwater. 



1 By way of comparison, a cubic yard is approximately the size of a conventional 
dishwasher. 
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This report addresses debris resulting from a “major disaster” or “emergency” 
declared by the President. First, it discusses the types of debris commonly generated 
during and after a disaster and selected factors that can make “debris removal” 2 such 
a costly, complex operation. Second, it discusses the roles of federal, state, and local 
agencies after a disaster has been declared — with regard to both funding debris 
removal and the actual physical process of removal. 



Types and Amount of Debris 

Generally, “disaster debris” includes waste materials created after a natural 
disaster such as an earthquake, tornado, fire, flood, hurricane, or winter snow or ice 
storm. Before a community can move forward with debris recovery, it must have 
some understanding of the types of debris involved and the volume it must handle. 

The type of debris generated is largely dependent upon the nature of the 
disaster. 3 For example, debris caused by flooding differs somewhat from debris 
resulting from an earthquake or tornado. Each category of debris poses individual 
challenges to disposal, particularly when generated in significant amounts or when 
forms of waste become mixed with one another to the point that separation is 
difficult. Typical disaster debris includes 

• municipal solid waste (MSW) — personal belongings and general 
household trash; 

• soil and sediment; 

• putrescibles — animal carcasses (pets or farm animals), rotten or 
spoiled fruits, vegetables, seafood, or meats; 

• white goods — refrigerators, freezers, air conditioners, washers, 
dryers, stoves, water heaters, and dishwashers; 

• household hazardous waste — oil, pesticides, paints, cleaning 
agents; 

• construction and demolition (C&D) debris — road, bridge, or 
building materials such as metals, asphalt, drywall, plaster, brick, 
concrete, roofing materials, and treated or untreated lumber; 

• vegetative debris — trees, branches, shrubs, and logs; 

• vehicles and vessels — cars, trucks, and boats, fuel, motor oil, 
batteries, and tires; and 

• electronic waste — computers, televisions, printers, stereos, DVD 
players, and telephones. 



2 In this report, the term “debris removal” is used broadly. Where necessary, actions such 
as disposal or recycling are referred to specifically. 

3 For more information, see the Environmental Protection Agency’ s report Planning for 
Natural Disaster Debris, March 2008, pp. 6-7, available online at [http://www.epa.gov/ 
CDmaterials/pubs/pndd.pdf] and the Federal Emergency Management Agency’ s FEMA-325, 
Public Assistance: Debris Management Guide, July 2007, pp. 54-57, available online at 
[http://www.fema.gov/government/grant/pa/demagde.shtm]. 
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To appropriately manage these different waste streams, it is also necessary to 
estimate the total volume of debris. This is important for various reasons, including 
the identification of appropriate staging grounds to separate wastes, determination of 
necessary landfill space, determination of necessary contract services, and 
anticipation of special handling requirements applicable to hazardous debris. 

There are various methods of estimating debris totals. The Army Corps of 
Engineers (the Corps) uses mathematical modeling forecasts that take into account 
such factors as the number of households affected, the amount of vegetative cover 
in a given area, commercial density, and a storm’s intensity. 4 

To effectively manage disaster debris, the U.S. Environmental Protection 
Agency (EPA) and the Federal Emergency Management Agency (FEMA) 
recommend that states develop a disaster debris management plan before a disaster 
strikes. Such plans delineate the types of disaster debris that will be handled under 
particular emergency conditions and existing laws that apply to the handling and 
disposal of different types of waste (i.e., hazardous waste, nonhazardous waste, 
asbestos-containing materials). State plans may also specify requirements regarding 
a selection of debris storage and staging sites and waste-handling methods (e.g., 
chipping/grinding, burning, or landfilling) for certain types of waste, provide an 
inventory of debris capacity at local debris management facilities — including 
recycling, waste to energy, and disposal options — and evaluate equipment and 
administrative needs such as pre-negotiated waste management contracts and pre- 
qualified contractors. 5 



Federal and State Waste Management 
Requirements 

Generally, disaster debris will be sent to a landfill or it may be managed in some 
way that reduces its volume (such as open burning/incineration, 6 recycling, or 
chipping and grinding). Each choice involves activities that may require compliance 
with certain local, state, or federal regulations. For example, states are required to 
manage solid and hazardous waste in accordance with provisions of the Resource 
Conservation and Recovery Act (RCRA). 7 (In addition to RCRA, depending on how 



4 FEMA-325, Public Assistance: Debris Management Guide , pp. 53-62 and Appendix B. 

5 EPA, Planning for Natural Disaster Debris, pp. 3-31. 

6 Open burning includes both burning debris in an open pit and burning debris in an air 
curtain incinerator (ACI). The air curtain method incorporates a pit constructed by digging 
below grade or building above grade (if there is a shallow groundwater table) and a blower. 
The blower and pit make up an engineered system which must be precisely configured to 
properly function. The blower must have adequate air velocity to provide a “curtain effect” 
to hold smoke in and to feed air to the fire below. See EPA’s, “Planning for Natural Disaster 
Debris, pp. 30. 

7 Solid waste is defined broadly under the law as “any garbage, refuse ... and other discarded 
material” (42 U.S.C. § 6903). Hazardous waste, a subset of solid waste, is defined as a solid 

(continued...) 




